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(71) We, Joseph Lucas {Industries) 
Limited, of Great King Street^ in ithe City 
of Birmmgjiajri 19, a Brinish Company, do 
hereby declare the. invention for which, we pray 

5 that a patent may be glinted to us and the 
(method by which it is .to be performed to be 
particularly described 'in and by the following 
statement : -r- . . 
This invention rentes to the remote indrca- 

10 tion of the, specific gravity of a liquid. 

In one aspect, itihe invention resides in ap- 
paratus for indicating the specific gravity of , 
a (liquid iatt a Tcmotc point, comprising a light 
projector for projecting a (beam 6f Kght 

15 thsrough a sample of Hqiiid, and receiver on 
which said beam impinges alfter passing 
through ithe sample of liquid, the receiver in- 
cluding a phiralcry of optical cables, one end 
of each cable respectively being positioned so 

20 that said beam can impinge thereon while the 
other end of each cable respectively as posi- 
tioned remote from the •sample of iiquid, the 
arrangement being such .that in use as die 
specific gravity of die sample of liquid changes 

25 the angle .through which said beam is refracted 
by the sample will change and die beam will 
traverse said one ends of the optical cables, 
so that their other ends aire BhimanaiCed in turn. 
The invention is paitdbularly useful where 

30 the liquid is the electrolyte of a lead-acid stor- 
age battery, the apparatus then indicating the 
state of charge of die battery. 

'In another aspect, the invention resides in 
a method of indicating the state of charge of 

35 a lead-add battery at a remote point, compris- 
ing projecting a beam of light through dksctro- 
lytfie wMiin a chamber forming part of the bat- 
tery so that the beam of light is refracted 
ihrough an angle deiccrmined by the specific 

40 gravity of the electrolyte, and positioning a 
plurality of optical cables with one end of each 
cable in the paith of the beam so that as the 
specific gravity of the electrolyte changes die 
beam of light passing through the electrolyte 

45 traverses said one ends of the optical cables 



in turn, so that fthe state of tilluminaition of 
the other ends of the cables Indicates the state 
of charge of the battery, 

The term optical cable is used herein to in- 
dicate a cable consisting of one or more fibres 
and which will transmk light from its one end 
to its other end irrespective of the altitude of 
the cable. 

la the accompanying drawings Figure 1 is 
a perspective view of an apparatus for indicat- 
ing a change in specific (gravity of a liquid 
according to one example of (the invention, 
Figure 2 is a plan view of part of ithe receiver 
shown in Figure 1 and Figure 3 is a perspec- 
tive view of a baatery within which the appara- 
tus shown dn Figure ! can be aitiiizecL 

Referring first to 'Figures 1 and 2 there is 
provided a two pant casing 11 housing in its 
upper part a Mgfrt projector (12 and in its lower 
pant a 'li$rt receiver 13. The projector 12 in- 
cludes a lamp 14 and a condenser lens 15, 
a slotted plate 16 and a further lens 17. The 
condenser lens 15 directs a beam of iHghx from 
the lamp 14 onto the slotted plate 16 and the 
lens U7 projects an image of :the slot 16a in 
ithe plate^ 16 towards the receiver 13. The cas- 
ing till includes a pair of plane transparent 
wails 18, 19 which are positioned between the 
projector and the receiver. The wa& 18, 19 
are inclined toward one another so as to define 
between them a wedge shaped gap 21 which 
in use contains a sample of aihe test liquid. 

The receiver 13 'includes one end of an ar- 
rangement of optical cables 22 ithe ends 23 
of which are spaced in (the direction in (which 
a beam of 'light from the projector will be 
moved as the refractive index of a sample of 
liquid 'in the gap 21 changes. In use the sample 
acts as a pram and the light from the lamp 
14 passing through the sample is dispersed into 
a plurality of beams of its spectral colours. 
A filter 24 is placed between the ends of the 
cables 22 and the gap 21 so that only the red 
light from the lamp 14 impinges on the ends 
23 • 
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Hie cables 22 exceed (from the receiver 13 
to on i ndica t or 25, where the other ends 26 
of the respective cables 22 arc arranged in a 
sequence corresponding to the sequence in 
5 which the ends 23 are impinged upon by die 
beam of light from the projector 12, as the 
refractive index of -the sample of liquid in the 
gap 21 changes. 

Referring now oo figure 3. there is provided 
10 an ciceiric storage banery 27 ihe casing 2S 
of which includes a part 29 within which the 
apparatus is accommodated. The parrt 29 com- 
mimicajtes with the adjacent ceD of trhe bameiy 
so that in use eiecrrolyTe (from, the cr-.il fills 
15 the gap 21 of the apparatus. 

As The cell discharges in use, the specie 
gravky of the electrolyte in -the cell and m 
the gap 21 decreases and an indication of this 
change is displayed on .the mdicaoor 25. Thus, 
20 "there is a visible 'indication of the scare of 
charge of the particular ceil of the battery and 
in practice such an indication is adequate for 
iiKHcating the charge of the entire banery. Ap- 
paratus of die sort could (for example be uti- 
25 toed (in electrically powered vehicles wherein 
the indicator 25 wouki perform the same func- 
tion as a fuel gauge. 

WHAT WE CLAIM IS : — 
1- Apparatus for indicating rhe specific 
30 gravity of a liquid at a remote point 3 compris- . 
ing a light projector for projecting a beam of 
tight through a sample of liquid, and a receiver 
on which said beam impinges after passing 
through the sample of liquid, the receiver in- 
35 chiding a plurality of optical! cables, one end 
of each cable (respectively being petitioned so 
rhat said beam can impinge thereon while the 
other end of each cable respectively ts posi- 
tioned remote (from die sample of h'quid, the 
40 arrangement being such chat in use as die 



specific gravity of .the sample of liquid changes 
the angle dnough which said beam is refracted 
by the sample will change and the beam will 
traverse said one ends of rhe optical cables 
so that tiberr ends are tBucoinated in cum 45 

2. Apparatus as claimed in claim 1 in which 
the liquid is che electrolyte of an electric stor- 
age banery, the apparatus indicating the state 
of a charge of che bauery. 

3. Apparatus as claimed in claim 1 or claim 50 
2 m which die sample is contained in a wedge- 
shaped compartment and acss as a prism. 

A. Apparatus as claimed an any one of claims 
•i tio 3 including a fiber which permits refract- 
ed ij^it of one coiour onry co impinge on the 55 
ocitica} cables 

5. A method of indkating the state of charge 
of a (kad-aod battery as a remote point, com- 
prising projecting a beam of iight through 
electrolyte within a chamber forming parr of 60 
the banery so that the beam of light is refract- 
ed 'through am angle daemuned by rhe specific 
gravity of the electrolyte, and positioning a 
phmaKty of optical cables with one end of each 
obfc in the path of me beam so thai as the 65 
specific gravky of the electrolyse changes the 
beam of tight passing through the electrolyte 
traverses said one ends of the optical cables 
in nxvu so mat rhe state of fJhmirmrion of 
die other ends of die cafofes indicates the state 70 
of charge of the battery. 

6. Apparatus for inrttraring the specific 
gravity of a liquid at a remote point, compris- 
ing rhe combination and arrangement of parts 
substantially as described' with (reference to me 75 
accompanying J ' — 
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